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HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma yueOHOoro kypca «l'eomerpusi» 06a30BOro ypoBHs IJis
oOyuarormuxcst 10 —11 xmaccoB pa3pabotaHa Ha ocHOBe DemepanabHOTO
roCyJIapCTBEHHOTO0 00pa30BaTENIbHOTO CTaHJapTa CPEAHEro O0IIero oopa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX  TpPEOOBaHWH, NPEABABIAEMBIX K
MaTeMaTH4eCKoMy OOpa3oBaHWIO, U TPAAUIUNA POCCUUCKOTO 0O0pa3oBaHMUS.
Peanuzanmsi mporpaMMbl 00€CTIEYMBACT OBJIAJICHUE KIIFOUEBHIMH KOMITCTCHITHSIMH,
COCTaBJISIFOIIIMMHU OCHOBY JUII CaMOpPa3BUTUS U HEMPEPHIBHOTO 00pa3oBaHMS,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHHOTO pPa3BUTHS
JUYHOCTHU 00YYarOIMUXCS.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETpPHM Ha YPOBHE CpPEIHEro OOIIero
oOpazoBaHus OOYCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METalpeAMETHBIX U
MPEIMETHBIX PE3YyJIbTaTOB OOYy4YEHHS T€OMETPUHM B HAIPABICHUU JUYHOCTHOTO
pa3BuTHs OO0ydaromuxcsi, (GopMupoBaHus G(YHKIUOHATHHOM MaTEMaTUYECKON
IPAaMOTHOCTH, U3YUYEHHUSI IPYTUX YUEOHBIX AUCIUILIMH. Pa3BuTHe y 00ydarommxcs
MPaBUJIbHBIX TIPEACTABICHUM O CYIIHOCTH W TMPOUCXOXKJICHUH T€OMETPUUECKUX
a0OCTpaKIMii, COOTHOILICHUH PEATbHOIO U WJICATIBHOTO, XapaKTepe OTPaKCHUs
MAaTEMATUYECKOW HAyKOW SBJIEHUA M TPOLECCOB PEATBHOTO MHPA, MECTE
reOMETPUM B CUCTEME HAYK M POJIM MAaTEMaTUUYE€CKOI0 MOJICIUPOBAHUS B HAYYHOM
MO3HAHUM U B MIPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUSI
y4almxcsi, a TaK)Ke KauyeCTB MBIIUICHUSI, HEOOXOJAMMBIX IS ajanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBnsieTcs OMHMM K3 0A30BBIX MPEJIMETOB HA YPOBHE CPEIHETO
obirero oOpa3oBaHusl, TaKk Kak OOECIeYMBaeT BO3MOXKHOCTb H3YyUYECHHS Kak
JUCIUIUIUH €CTECTBEHHO-HAYYHOUN HANPaBIE€HHOCTH, TaK U TYMaHUTapHOM.

Jlorndyeckoe wbInieHUE, GOpPMHUpPYEMOE TpPU HM3YUYCHUU OO0YUYaIOIIUMHUCS
MOHATUHHBIX OCHOB T€OMETPHUU U MOCTPOCHUH LIEMOYKHU JIOTHYECKUX YTBEPKICHUN
B XOJI¢ pEIICHUS TECOMETPUYECKUX 3aJlady, YMEHUE BBIJBUTaTb U OIPOBEPraTh
TUIOTE3bl HEMOCPEJCTBEHHO MCIOJIB3YIOTCS MPH PEIICHUH 3a/lad €CTECTBEHHO-
HAyYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (DU3UKH.

YMeHre OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCceX 00JIacTSX JeATEeNbHOCTU 4esnoBeka. OpueHTalusi 4eJoBeKa BO BPEMEHH H
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIMaIbHOTO ObITHS, Gdopma
OTPAXKEHUSI OKPY>KAIOLIEr0 MHUpPA, YCIOBHE YCHEIIHOTO MO3HAHUS U aKTUBHOTO
npeoOpazoBanus  JeMcTBUTENbHOCTH. OnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHSET pa3Hble BBl Y4YEOHOW M TPYJAOBOM JIESITEIHHOCTH,



SABJISIETCSI OJHUM W3 TPO(ECCHOHATBLHO BAXKHBIX KAaueCTB, MOITOMY aKTyajbHa
3amaya (opmMupoBaHUs y OOyYaroUIMXCsl MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpPAa3HOTO MBIIUJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH IO MHOTUM HAPaBICHUSM.

Ilens ocBoeHuss mporpammbl ydebHOro kypca «l'eomerpus» Ha 6a30BOM
ypoBHE 00yuyeHuss — oOuieoOpa3oBaTeIbHOe M OOMIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4yepe3  oOecrieueHHe  BO3MOXHOCTH  MPUOOpPETEHUs U
WCMOJIb30BAHUSA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM W JCUCTBUI,
cnenuUIHBIX TEOMETPUH, BO3MOXKHOCTH YCIEITHOTO MPOI0JDKEHUs 00pa30BaHUs
0 CTIEIMATILHOCTSIM, HE CBSI3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPHUH.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpPOBHE IIpeaHA3HA4YeHa s
00yyYarommxcsi CPeIHEN MIKOIbl, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHCHUI
Ha YpPOBHE OCHOBHOTO 001Iero odpa3zoBanus. Takum oOpa3om, oOydaromiuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOMTBH OOIIME MATeMaTHYECKUE YMEHHsI, CBSI3aHHBIC
co crnenuduKkod TEOMETpUHM U HEOOXOIUMBbIE Uil KU3HHM B COBPEMEHHOM
oOmectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXHOCTh M3YyYHTh T'€OMETPHUIO OoJiee
rIIyOOKO, €Clii B JaJbHEHIIEM BO3HHKHET HEOOXOIMMOCTh B TE€OMETPHUYECKHUX
3HAHUSX B MPOPECCUOHATBHON JESTEIHHOCTH.

JlocT>keHHEe 1ed OCBOCHMS TIPOrpaMMbl OOECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpuopuTeTHbIMM 3a7ayaMyd  OCBOCHHS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sSBISIFOTCS:

o (¢dopMHpOBaHHWE TPEACTABICHUS O TEOMETPUM KaK 4YacTh MHUPOBOU

KYJBTYPhI U OCO3HAHHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMUpOBaHHE MPEACTABICHUS O MHOTOTPAHHUKAX W TejaxX BpalleHUs
KaK O BOKHEHIIMX MAaTEMAaTHUYECKUX MOJENSX, MO3BOJISIONINX OMUCHIBAThH
Y U3y4aTh pa3HbI€ SABJICHUS OKPYKAIOUIEr0 MUPA;

e (opMUpOBaHME YMEHHMS paclO3HABaTh Ha 4YepTekKax, MOJENIX U B
peaJbHOM MHUPE MHOTOTPAHHHUKHU U TeJla BPAIlCHHUS;

e OBJAJECHUE METOAAMH PEIICHHS 3a7a4 Ha MOCTPOCHUSI HAa U300paKeHUAX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opMUpOBaHME YMEHHsI OINEPUPOBATH OCHOBHBIMU TIOHSATHUAMH O
MHOTOTPAaHHHUKAX U TeJaX BPAIlIEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJAJCHUE  AITOPUTMAMHM  pEIICHHUS  OCHOBHBIX  THUIOB  3ajay;
dbopMHpoBaHUEe yMEHHUS MPOBOJUTH  HECJIOXKHBIE  JIOKa3aTeJIbHbIC
paccyXJeHUsT B XOJI€ PEIICHUsS CTePEeOMETPUYECKHX 3aJad U 3aJad C
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE WHTEJUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEM
oOy4Jarommxcs, IMO3HABAaTEIbHOW  aKTUBHOCTH,  HCCJEI0BATEIBCKHUX
YMEHHM, KpUTUIHOCTH MBIIIUICHHUS;



e ¢opmupoBaHUe GyHKIIMOHATHHON rPaMOTHOCTH, peJIeBaHTHOM
F€OMETPUU: YMEHHE pPACNO3HABaTh IMPOSBICHUS TE€OMETPUUYECKHUX
MOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTYalMSIX M TMPU WU3YYEHUHU JIPYTUX y4E€OHBIX NPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEpPHOCTEH, (GOpMYIMpOBaTh WX Ha S3bIKE
T€OMETPUM U CO34aBATh TEOMETPUUECKHUE MOJIEIIH, IPUMEHATh OCBOECHHBIN
r€OMETPUYECKUN ammapar JUisl pPElIeHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLEHUBATH MTOJYYEHHBIE PE3YIbTaTHI.

OTnUYUTENEHOM OCOOEHHOCTBIO MPOTPaMMbl SIBJSIETCSI BKIIIOUEHHE B KYPC
CTEPEOMETPUM B HAyalle €ro MU3Yy4YeHHs 3a7ad, pPEIIaeMbIX Ha YpPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHM30BaHHas padoTa Haj
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO H MPOCTPAHCTBEHHOIO
MBIIIJIEHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHUPYET K
JNalbHEUIIEMY U3YUYEHHIO MTPEAMETA.

[Ipeanoutenue oTAAETCS HAMMSAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHMs, TO
€CTh TEOPETUYECKHUE 3HAHUSA MMEIOT B CBOEM OCHOBE UyBCTBEHHOCTbH IPEIMETHO-
MPAKTUYECKON JEATENbHOCTH. Pa3BUTHE MNPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4allluXcsl B Kypce CTEpEOMETPUM MPOBOAUTCSA 3a CYET pEIICHUS 3ajJad Ha
CO3JaHMe  NPOCTPAHCTBEHHBIX O0pa3oB W  3aJad HAa  ONEpPUPOBAHUE
MIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue oOpa3a TPOBOJUTCS € ONOPOM Ha
HarJAIHOCTh, a OIIEpUpPOBaHUE 00pa3soM — B YCIOBUSAX OTBJICYECHHS OT
HaIJISITHOCTH, MBICIICHHOTO U3MEHEHUS €r0 UCXOIHOTO COJEPKaHUS.

OcHoOBHBIE cozepkaresibHble TUHUU Kypca «['eomerpum» B 10-11 knaccax:
«MmnororpanHukn», «lIpsmMbIe U MIIOCKOCTH B MIPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOpbI U KOOPAUHATHI B TPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUHN
pacrpenensierca He TOJbKO IO COAEPXKATENbHBIM JIMHUSIM, HO W IO TOoJaM
o0y4eHHUs Ha YPOBHE CpeIHEro o0IIero oopa3zoBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM PE3YJbTaTaM
OCBOEHHUSl paboueil MporpamMMmbl, pacHpeleN€HHbBIM 10 ToAaM oOOyueHwus,
CTPYKTYPUPOBAHO TakuM oOpa3oM, 4YTOObI OBJIaJIEHUE T'ECOMETPUUYECKUMHU
MOHATUSAMU U HABBIKAMH OCYIIECTBIISIOCH MOCJIEIOBATENBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM IPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOYAIHNCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEICTABICHUN OO0YyYarolMXcs, paclIupsis U
yrayOnsist €€, o0pa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpun orBoautes 2 yaca B Henenmo B 10 kimacce n 1 gac B
Hezenmo B 11 kimacce, Bcero 3a iBa rona ooyuyenust - 102 y4eOHbIX yaca.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B MIPOCTPAHCTBE

OcCHOBHBIE  TOHATHS  CTEpEOMETpUU. Touka, mpsMas, IUJIOCKOCTb,
npoctpancTBo. IloHsATHEe 00 aKCHMOMAaTHYECKOM IOCTPOCHUM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOe pacnosiokeHue MpsMBIX B IPOCTPAHCTBE: IE€pECEKaroLInecs,
IapajuleNIbHble W CKpeluBaronuecs mnpsMble. [lapamnenbHOCTs NPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: IApaJUIC/IbHBIE IIPSAMBIE B IIPOCTPAHCTBE,
NapaJuIeIbHOCTh TPEX IPSAMBIX; NAPAJUIEIBHOCTh NPSAMOUW U IIOCKOCTH. YTJBI C
COHAIIPaBJIECHHBIMA CTOPOHAMH; YIOJ MEXAY MNpPSIMbIMH B IIPOCTPAHCTBE.
[TapannensHOCTD IIJIOCKOCTEN: NapaijieiIbHbIC IIJIOCKOCTH; CBOMCTBA
napajyiebHbIX TUIockocTel. [IpocTteifmue mnpocTpaHcTBeHHBIE (PUTYpBl Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, napajiesenunes; IoCTPOCHHE CEUCHUN.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: NEPNEHAUKYJIISIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, NPSMBIE MAPAJIIEIBHBIE W IEPIECHIUKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TeopeMa O IIpsAMOU
NEPIECHAUKYJIIPHON IIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YIOJ MEXAY IPSIMOU U
IUIOCKOCTBIO;  JIBYI'PAHHBIM  yroJ, JIMHEHMHBIM yroJa JBYTPAHHOIO  yIJa.
IleprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE
OT TNpsAMOM [0  IJIOCKOCTH,  HOpOeKuus  (GUrypbl  Ha  IJIOCKOCTb.
IlepneHaUKyIAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IIoCcKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIIAPaX.

MHoOrorpaHHuKHu

[ToHsiTME MHOTOTPaHHUKA, OCHOBHBIC 3JIEMEHTHI MHOTOIPAHHMKA, BBIIYKJIBIC
Y HEBBIITYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTrOrpaHHuKa. [Ipusma: n-yronbHas
MpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSAMOYTOJIbHBIN
napajuiesienune]l 1 ero coucrtsa. [lupamupa: n-yroinpHas nupamuja, TpaHd U
OCHOBAaHME MUPAMU/IbI; OOKOBAs ¥ TIOJTHAS TOBEPXHOCTh MUPAMUJIbL; IPABUIIbHAS U
yCceu€éHHas nupamMuga. OJIEMEHTBl NpuU3Mbl W nUpaMmuabl. [IpaBuiibHBIE
MHOT'OTPAaHHHKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; NPAaBWIbHASA IPU3Ma U
MpaBUIbHAS [HUPAMUJIA; NpPaBWIbHAs TPEYTroOjbHAsA NUPaAMUAA W IPABUIbHBIN
terpadap; KkyO. IlpencraBienve o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nonexa’ap u ukocasap. CeyeHus Npu3Mbl U TUPaAMUIBIL.

CumMmeTprs B MNPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSAMOIA,
IUVIOCKOCTH.  DJIEMEHThl CUMMETPUM B  NHUPaMHJAX, NapaJUielenunenax,
IIPABUWIbHBIX MHOIOTPAHHUKAX.



Boeruncienrne 51€eMEHTOB MHOTOTPAaHHHKOB: pEOpa, WAroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTHM M TIOJHOW TMOBEPXHOCTH TMPSIMOU TPU3MBI,
IJIOAJb OCHOBAaHMM, TeopeMa O OOKOBOM MOBEPXHOCTH MPAMOW MPHU3MBI.
[Inomaas OOKOBOW TMMOBEPXHOCTH M TOBEPXHOCTH MPABWIBHOW MHUPAMUIBI,
TeopemMa O IuIomand yceuéHHor nupamunbl. [loHsatue o0 o0BEMe. OO0BEM
MMAPAMUJIBL, TPU3MBL.

[TonoOubie Tena B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOMIaAsSMU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX TEIL.

11 KITACC

TeJia BpaleHnus

Hunuuapuyeckas MOBEPXHOCT, oOpazyrorniue UUAJTMHPUYECKON
MMOBEPXHOCTH, OCh UWJIWHIPUYECKOW MOBEpXHOCTU. [luamHap: ocHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3ylas M OCh;, IUIOMAJb OOKOBOW W ITOJHOM
MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: ocCHOBaHME U BeplliMHA, 00Opa3yrolias
U OCh; IUIOMAAhr OOKOBOM M TIOJHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpasylollue U BbICOTa; OCHOBaHUS U OOKOBAsi MIOBEPXHOCTb.

Cdepa u map: UEHTp, paauyc, AUaAMETp; IUIOMIAIb MOBEPXHOCTU CREPHI.
B3aumHuoe pacrionoxenue chepbl U TUIOCKOCTH; KacaTelbHas MIIOCKOCTh K cdepe;
IJI0Ia/1b ChEepHl.

N300pakeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka MIMHIApA U KOHYCA.

KomOunanuu Ten BpalieHuss W MHOTOTPaHHUKOB. MHOTOrpaHHUK,
OMHMCAaHHBIA OKOJO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHHWK, WU TEJO
BpAaIlCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuiesnenunena u ciaeActBus u3z He€. OObEM UUIMHIPA,
KoHyca. O0OBEM 11apa U 1ioaab cQepol.

[Togo6ueie Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOI0OHBIX TEll.

Ceuennss mwiMHApa (MapaUleIbHO M TEPHEHIUKYISIPHO OCH), CEYCHUs
KOHyca (mapajUlebHOE€ OCHOBAHUIO W MPOXOJSIIEe Yepe3 BEpUIMHY), CEUCHUS
miapa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha miockocty U B ipocTpaHcTBe. ClI0KEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uciio. PasiioxkeHrue BeKTopa mo TPEM HEKOMILIAaHAPHBIM
BekTopaM. I[IpaBwio mapawienenunena. Pemenue 3agay, CBSI3aHHBIX C
NpUMEHEHUEM TMpaBWJl JAEUCTBUIl ¢ BekTopamu. lIpsMoyronbpHas cucTema



KoopauHat B mnpoctpaHcTBe. Koopamnatel Bektopa. Ilpocreiimme 3amaun B
KOOpAMHAaTaxXx. YTOJd MeXIy BekTopamu. CKalspHOE MPOU3BEACHUE BEKTOPOB.
Briuncnenve yrioB Mexy NpsMbIMHA M THIOCKOCTSIMHU. KOoOpJIMHATHO-BEKTOPHBIN
METOJI PH PEIICHUHA T€OMETPUUECKUX 3a]1a4.



INNIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yJbTAaThl OCBOCHUSI MPOTrpaMMbl Yy4eOHOIro IMpeaMera
«MaremaTrka» XapakTepU3yIOTCS:

I'paknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUHA 00YYAIOIIEerocsl Kak aKTUBHOTO
M OTBETCTBEHHOIO WI€HAa POCCHUUCKOr0 OOIIEeCTBa, MPEICTABICHUEM O
MaTeMaTHYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUUYHBIX CTPYKTYp, SBJICHUH,
MpoIeAyp TpaxiaaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCHI W Mp.), YMEHHEM
B3aMMOJICCTBOBATh C COLUUAIBHBIMU HMHCTUTYyTaMU B COOTBETCTBHM C HX
(YHKIUSMUA 1 HA3HAYCHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTBIO POCCUHCKOM TpakAaHCKOW HICHTUYHOCTH, YBKCHUS
K IIPOLIJIOMY ¥ HACTOSIIEMY POCCUMCKONW MAaTEMATUKHU, IEHHOCTHBIM OTHOIIEHUEM
K JOCTWKEHUAM POCCUMCKHMX MAaTEMaTUKOB M POCCUHUCKONM MAaTeMaTU4EeCKOU
IIKOJIBI, K HCHOJIb30BAHUIO 3TUX JOCTHXKEHUW B JPYIMX HAyKaX, TEXHOJOTHSX,
chepax IKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
c(hOpPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS, JOTHYECKOTO TIOBEICHWS,
CBSI3aHHOTO C NMPAaKTUYECKUM MPUMEHECHUEM JIOCTUKCHUN HAYKU U JICSITEIIbHOCTHIO
y4€HOT0; OCO3HAHHMEM JIMYHOTO BKJIAJIa B OCTPOEHHE YCTOMYMBOTO Oy AyIIEro.

JcTeTn4ecKoe BOCIMTAHMe:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEIICHU, paccyxICHUN;
BOCIIPMUMYHUBOCTBIO K MATEMAaTUYECKHAM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHME:

c(OPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
HMHTEpecax 37J0pOBOro U 6€30macHoro oopasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (340pOBOE MUTaHUE, COATaHCHPOBAHHBIA PEKUM 3aHATUH U

OTHbIXa, peryJispHas buznueckas AKTUBHOCTB); (bu3nuecKoro
COBEPILIECHCTBOBAHUS, npu 3AHATHIX CHOPTUBHO-0340POBUTEIBHON
JESATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHATLHON  MESITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccur W peanu3oBbIBaTh COOCTBEHHBbIC >KMU3HEHHBIC IJIAHBI;



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa30BaHHIO U
caMOOOpa30BaHUI0 HA MPOTSHKCHWH BCEW J>KM3HM, TOTOBHOCTHIO K AKTHBHOMY
Y4acCTHUIO B PEIICHUH PAKTUUECKUX 3a]la4 MaTeMaTHYeCKON HaMpaBJICHHOCTH.

IKO0J0rHYecKoe BOCIIMTAHHUE:

c(hOpPMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYJIBTYpPHI, ITOHHMMAaHUEM BIIMSHUS
COITMATTbHO-2KOHOMHUYECKUX IPOIIECCOB Ha COCTOSIHUE MPUPOIHON M COLMAIBHOM
Cpelbl, OCO3HAHMEM TJOOAIBHOTO XapakTepa HSKOJOTUYECKUX MpOoOJieMm;
OpUEHTaIlMel Ha MPUMEHEHUE MATEMATHYECKUX 3HAHUU JJIs pelieHus 3a1ad B
00JlacTH  OKpYXKaloIlllel cpenpl, IUIAHUPOBAHUS IIOCTYIIKOB M OIECHKH HX
BO3MOJKHBIX TTOCJICICTBUM VISl OKPYIKAIOIIEH CPEeIbI.

IleHHOCTH HAYYHOTO MO3HAHUS: _

c(hOpMUPOBAHHOCTbIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH ©  OOIICCTBCHHOM IPAaKTUKH, ITOHUMaHUEM
MaTeMaTHYeCKOH HayKdh Kak cdepbl YelIOBEYECKOW NESITEIHHOCTH, ATAIlOB €&
pPa3BUTUS M 3HAYMMOCTH JJI1 Pa3BUTUS ITUBWIM3AIMU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYI0 W HCCIEAOBATEIBCKYIO AEATEIHHOCTD
WHJIUBHUIYaJIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yJIbTaThl OCBOCHHSI MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHLIMU
0elicmeusMuU, YHUBEPCATbHLIMU Pe2YIAMUSHBIMU 0CUCTNEUAMU.

1)  Vuueepcanvnvie  noznagamenwvuvie  Oeticmsus,  obecneuusaiom
Gdopmuposarue 06a3068blX KOSHUMUBHBIX NPOYECCO8 0Oyuarwuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcaowe2o0  Mupda,  NpUuMeHeHue  J0SUYECKUX,
ucce0o8amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aeiicTBU:

e BBIABJIATH M XapaKTEPU30BATh CYIIECTBEHHbIC TPU3HAKH MAaTEMaTUYECKHUX
OOBEKTOB, MOHSATUN, OTHOLICHUH MEXAY MOHATUAMU; (OPMYIUPOBATH
OTpEeNeNCHNs]  TOHSATHH; YCTAHABIIMBATh CYIICCTBCHHBIM  TPHU3HAK
KJaccu(UKaIy, OCHOBAaHUSA JUIsi OOOOIICHWS W CPaBHEHUS, KPUTCPHUH
MIPOBOJIMMOTO aHAJTN3a;

e BOCHpPUHHMMATh, (OPMYJIMPOBATbH U  MPEeOOPa3OBBIBATH  CY>KICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YaCTHBIC W OOIIWE,
YCIJIOBHBIE;

e BBIABIATH  MaTEeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, AaHHBIX, HAONIOACHUSIX U YTBEPXKICHMSIX;



npemjiaraTh ~ KPUTEPUM IS BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
MPOTUBOPEUNH;

e JIeNIaTh BBIBOJIBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JETYKTUBHBIX M
MHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSATEITHLHO JI0Ka3aTeIhCTBA MaTEMaTHIECKUX
YTBEPXKJICHUN (MPsSMbIE U OT IPOTUBHOIO), BHICTPANBATh apTyMEHTALIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIC
CYXKJIEHUS Y BBIBOJIBL;

e BBIOMpaATh CHOCOO pelmieHus y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUAHTOB peEIIeHUs, BbHIOMpATh HauOoJiee NOAXOAAIUNA C Y4YETOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccieoBaTebcKue AeiicTBUS:

e HCIOJIb30BaTh BOIMPOCHI KaK HUCCIEAOBATEIIbCKUN HHCTPYMEHT MO3HAHUS;
dbopMyIupoBaTh BOMPOCHI, (UKCUPYIOIIUME MPOTUBOpEUYUE, MpolIemy,
yCTaHaBIMBaTh HMCKOMOE M  JaHHOe, (GOpMUPOBaThH  THIOTE3Y,
apryMEHTHPOBATH CBOIO TO3UIIMIO, MHEHUE;

e TIPOBOAUTH CaMOCTOSATEIHLHO CIUTAaHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MAaTeMaTH4ecKoro
00BEeKTa, SIBICHHUS, TIPOIECCa, BBISIBICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSMU, TIPOIIECCAMU;

e  CaMOCTOATEIHHO (POPMYIHUPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yJbTaTaM
MPOBEAEHHOTO HAOJIONEHUs, HCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000OIIECHUI;

e TPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE IMPOLIECCA, @& TAKXKE BBIIBUTAThH
MIPETOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

e BBIABJIATH JAeUINUTHI WH(GOPMAIMHU, NAHHBIX, HECOOXOMUMBIX IS OTBETa
Ha BOTIPOC U ISl PEIICHUS 331a4H;

e BBIOMpaTh HWHPOPMAIMIO U3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHANIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(OpPMAIUIO
Pa3TUYHBIX BUIOB M GOPM TPEIACTABICHHUSI,

e CTPYKTYpHpOBaTh WH(OpPMAIHIO, TIPEACTABIATH €€ B pa3IMYHBIX (hopmax,
WJUTIOCTPUPOBATH TpadUUuecKy;

e OIICHUBATh HaAEKHOCTh uHbOpMaIIH o CaMOCTOATEIBHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvnvle KOMMYHUKAMUGHblIE  OeUCmBUs,  00ecneuusarom

cpopmMupo8aHnoCcms COYUATbHBIX HABLIKOE 00)YAIOUUXCHL.

OO0menne:



BOCIpUHUMATh U  (OPMYJIHPOBATh CYXKICHHS B COOTBETCTBHUH C
YCIIOBUSIMU U LIETSIMU OOIIEHUS; SICHO, TOUHO, IPAMOTHO BbIpa)KaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M MHCHbMEHHBIX TEKCTaxX, /1aBaTh MOSICHEHUS IO
XOJly pelIeHus 3a/1a4l, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3yJbTaT;

B X0JIe OOCYKJIEHH 3a7aBaTh BOIPOCHI O CYIIECTBY 00CYKIaeMON TEMBI,
po0JIeMBbl, perraeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIEJIEHHbIE HA TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHUS C CYXICHUAMH JIPYTUX
YYaCTHHKOB AHayora, OOHapyKMBaTh pa3jInuUe€ U CXOJCTBO MO3ULHUN; B
KOPPEKTHOI popme GpopMyIupoBaTh pa3HOIIACUsl, CBOU BO3PAXKEHUS;
OPEJCTaBISITh ~ pEe3yJNbTaThl  pEIlIeHUs  3aJadyd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3a]1a4 IIPE3EHTALUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBoO:

3)

NOHMMAaThb W HCHOJb30BaThb  MPEUMYILIECTBA  KOMAaHIHOM U
WHAMBHUIYAIBHON pabOThI P pelIeHNH Y4eOHbIX 3a/1a4; MPUHUMAThH IIeITh
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThI, pactipeeNiaTh BUABI padbOT, JOTOBApPUBAThLCS, 00CYKAATh MPOIECC
U pe3yibTar paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPyNIOBBIX (hopmax paboThl (00CYk1eHUs, 0OMEH MHEHHIA,
«MO3TOBBIE MITYPMBD» W WHBIC); BBINOJHATH CBOIO YacTb pabOTBl U
KOOPAMHUPOBATh CBOM JICHCTBUS C JAPYTMMH YJI€HAMH KOMAaHJbI;
OLIEHMBATh KaueCTBO CBOETO BKJaJa B OOLIMH MPOAYKT IO KPUTEPHSM,
c(hOpMyIIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHSI.

Yuueepcanvnvie  pezynamuenvie  Oelicmeus, obecneuusaiom

Gopmuposarue cmviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTABJIATH IIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 perieHus
C Y4ETOM MMEIOIITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI C Y4ETOM HOBOU
nHpopMaruu.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU I[I03HABATEJIbHOW pediieKcuu Kak OCO3HaHMS
COBEPIIIAEMBIX JICMCTBUH M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIIAJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI —Iporecca u
pe3yibpTaTa peluieHus MaTEMaTUIEeCKOM 3aauu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OLEHUBAaTh COOTBETCTBUE pe3ylibTaTa LEIH M YCIOBHUSIM, OOBICHITH
IIPUYUHBI JTOCTH)KEHUS WIM HENOCTHXKEHHUSA PE3yJIbTaTOB HEATEIBHOCTH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

10 KJTACC

OnepupoBath MNOHATUAMHU: TOUYKA, IPsIMAasi, TUIOCKOCTb.

[IpuMeEHATH aKCMOMBI CTEPEOMETPUM M CIIEJICTBHUS M3 HHUX IPU PEIICHHUH
reOMETPUYECKUX 3a]a4.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTD U MEPIEHANKYISIPHOCTD MPSMBIX
Y IJIOCKOCTEHN.

KnaccuguimpoBaTs B3aUMHOE pACHOJIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPAHHBIA Yroj, rpaHd ABYTPaHHOrO Yyria,
pedpo ABYrpaHHOrO yria; JUHEHHBIM Yrojl JBYIPAHHOIO yIJla; rpajycHas Mepa
JABYTPAHHOTO YTJIa.

OnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBINYKIBIM W HEBBITYKIbIN
MHOTOTPAaHHUK, 3JIEMEHTHI MHOTOTpaHHUKA, TPaBUIbHBIM MHOTOTPaHHUK.

Pacrnio3HaBaTh OCHOBHBIE BHUAbl MHOTOIPAaHHUKOB (IMpaMuJa; NpHU3Ma,
MPSIMOYTOJIBHBIN TTapaJIJIeNICTIHUIIE T, KyO).

KnaccupuuupoBat ~ MHOrOrpaHHMKHM,  BbIOMpass ~ OCHOBaHUS  JJis
kjnaccuukanuu  (BBIMYKJIbIE W HEBBINYKJIble MHOTOIPAaHHUKH; MPAaBUIIbHBIC
MHOTOI'PaHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlieIenuIeabl).

OnepupoBath MOHATUSMHU: CEKYIas JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOSHUS CEUEHUH, UCIIOJIb3YSl METO]T CIIEIOB.

CtpouTh ceyYeHUss MHOTOIPAaHHHUKOB METOJOM  CII€JOB, BBIOJIHSTh
(BBIHOCHBIE) IIOCKHE YEPTEKH M3 PUCYHKOB IPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemmarpb 3a1aun Ha HaxOXJAEHHE T€OMETPUUECKUX BEJIMYMH IO 00pa3laM Wiu
QIrOpUTMaM, TPUMEHSISI W3BECTHBIC AHATUTUYECKHUE METOJbl MpPU PEHICHUU
CTaHJAPTHBIX MATEeMaTHYECKUX 337a4 HAa BBIYUCIICHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKM JO MNOPSAMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEILMBAIOIIUMUCS TPSIMbBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BETMYUH MO o0pasliaM WiH
QIrOpUTMaM, TPUMEHSSI W3BECTHBIE AHAJUTHYECKUE METOAbl IPU PEIICHUH
CTaHJIAPTHBIX ~MaTE€MaTHYEeCKHX 3aJad Ha BBIYHMCICHHE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCS OPSIMBIMH, MEXIy TMpPSAMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, IBYT'PAHHBIX YTJIOB.



Borancnsate 00bEMBI U IIIOLIAAN TOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
nupampga) ¢ TNpUMEHEHUEM (OpMys; BBIYMCIATH COOTHOIICHHUS MEXIY
IJIOLIAASMU TOBEPXHOCTEHN, 00BEMaMU NTOJ0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh NOHATUAMH: CHUMMETpPUS B NPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (QUTYPBI.

W3Bnekarb, MpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO HA YepTexXax U
PUCYHKAX.

[IpumensaTy reomeTpuyeckue (aKTbl UIA PEUICHHs CTePEOMETPUUECKHUX
3a/1a4, MPEANOIararoluX HECKOJIBKO IaroB PELICHUs, €CJIA YCIOBUS IPUMEHEHHUS
3aJlaHbl B IBHOM (hopme.

[IppuMensaTs NpoCTEHIIME MNPOrPAMMHBIE  CPEACTBA M DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHU CTEPEOMETPUYECKUX 3a1a4.

IIpuBoaUTH NpUMEPB MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KU3HH, PACIIO3HABATH NIPOSIBJIEHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MOMy4YEHHBIE 3HAHWS Ha IPAKTHKE: AHAIM3WPOBATH PEAbHBIC
CUTyallud W IPUMEHATb WU3YUYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKAa PELICHMS
MaTeMaTUYecKu CGHOPMYJIMPOBAHHON MpPOOJIEMBI, MOJEIUPOBATh PpEAIbHBIC
CUTyalluld Ha S3bIKE TEOMETPUHM, HCCIEN0BATh IOCTPOEHHBIE MOJEIU C
MCII0JIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOPEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7]a4M, CBA3AHHBIE C HAXOXKICHUEM T'€OMETPUYECKUX BEJINYMH.

11 KUIACC

OnepupoBaTh MNOHATHSIMHU: LMJIUMHAPUYECKAs IOBEPXHOCTh, OOpa3yroliue
HWIMHAPUYECKOM  MOBEPXHOCTH;  IIWIMHIP;  KOHUYECKas  IOBEPXHOCTH,
o0pa3yrolre KOHUYeCKON OBEPXHOCTH, KOHYC; CepuyecKasi HOBEPXHOCTb.

Pacnio3naBaTh Tena BpaleHus (LMIUHAP, KOHYC, cepa U map).

OOBSICHATH CIOCOOBI MOTYYEHUS TEN BPALLECHUS.

KnaccuduimposaTs B3auMHOE pacioioKeHue cepbl U MIOCKOCTH.

OnepupoBatrh MOHATUSMHU: IAPOBOM CETMEHT, OCHOBAHME CETMEHTA, BBICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBaHME IIAPOBOTO CJIOS, BBICOTA LIAPOBOTO CIIOS;
LIapOBOU CEKTOP.

Borancnsate 00bEMBI M IUIOMIAMM  TOBEPXHOCTEM TeN  BpallleHus,
reOMETPUYECKUX TEJI C MPUMEHEHHEM (pOpMyI.

OneprpoBaTh NOHATHUAMU: MHOTOTPAaHHMK, BIIMCAaHHBIM B cdepy W
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpalICHUS.

BbraucnsTe COOTHOLIEHHUS MEXIYy IUIOMAASIMH MOBEPXHOCTEN M 00bEMaMu
MOI00HBIX TEI.



N3o06paxarh u3yyaeMble (PUIypbl OT PYKM M C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
(quryp: BUI CBEpPXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILECHHUS.

W3Bnekatb, HWHTEPNPETUPOBATH U MpPeoOpa3oBbIBaTh HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PpUrypax, MpEeACTaBICHHYIO Ha yepTexax U
pPUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbIMONHATE OEHCTBUSA CIIOKEHHMS BEKTOPOB, BBIYMTAaHUS BEKTOPOB W
YMHOEHHsI BEKTOpa Ha YUCIIO0, 00ObIACHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1ato0T.

[IpuMeHATh NpaBUiIo napajuleenunesaa.

OneprpoBaTh NOHATUAMMU: JE€KAPTOBBI KOOPIUHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXKIY
BEKTOpPaMH, CKAIIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBL.

HaxoauTte cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJsIPHOE IPOM3BEACHUE, paCKIaAbIBaTh BEKTOpP MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumeHsATe reomMeTpuueckue (aKThl AJIA PELICHUS CTEPEOMETPUYECKUX
3a/1a4, IPEANoaralinX HECKOJIBKO 1aroB PELICHUs, €CJIM YCIOBUA PUMEHEHHUS
3aJjaHbl B IBHOM (opMe.

Peware mpocreiine reoMeTpUYeCKUE 3a/1adyd HAa NPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOTO METOA.

Pemarp 3amauM Ha [I0KA3aTesIbCTBO MATEMATHYECKUX OTHOLICHUM W
HaXO0KJIEHUE T€OMETPUUYECKUX BEIMYUH MO 00pa3liaM WK aIropuTMaM, NpUMEHss
M3BECTHBIE METO/IbI IPH PEIICHUH CTAHAAPTHBIX MAaTEMATUYECKUX 3a/1a4.

[IppuMensaTs NpocCTEHIIME TNPOrPAMMHBIE  CPEACTBA M DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUYECKUX 3a1a4.

IIpuBoaUTH NpUMEPB MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KU3HH, PACIIO3HABATH NIPOSIBJIEHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MOMy4YEHHBIE 3HAHWS Ha IIPAKTHKE: AHAIM3WPOBATH PEAbHBIC
CUTyallud W IPUMEHATb WU3YYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PELICHMS
MaTeMaTUYecKu CQHOPMYJIMPOBAHHON MpPOOJIEMBI, MOJEIUPOBATh PpEAIbHBIC
CUTyallul Ha S3bIKE TEOMETPUHU, HCCIENO0BATh IOCTPOEHHBIE MOJEIU C
MCII0JIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOPEM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7]a4M, CBA3AHHBIE C HAXOXKICHUEM T'€OMETPUYECKUX BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoianbnsie | IIpakTnyeckue
n/n NPOrpamMMblI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypcsl
1 BBenenue B ctepeoMeTpuio 10 1 http://www.fipi.ru/
II .
) PSAMBIE U IUIOCKOCTH B IPOCTPAHCTBE ) 12 1 http://swww fipi.ru/
[TapaninenbHOCTh MPSMBIX U IJIOCKOCTEN
II
3 epHeHHHIfyMpHOCTB HPAMBIX 1 12 1 http://www.fipi.ru/
IJIOCKOCTEN
4 VYTIibl MeXAy MPSAMBIMU U TUIOCKOCTSIMH 10 1 http://www.fipi.ru/
5 MHOrorpaHHuKu 11 1 1 http://www.fipi.ru/
6 OOBEMBI MHOTOTPAaHHUKOB 1 http://www.fipi.ru/
7 IloBTOpEHME: ceueHusl, paCCTOSHUSA U YTIIbI 1 http://www.fipi.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 3




11 KIIACC

Kosnn4yectBo 4yacos DJICKTPOHHBIE
HaumenoBanue pa3aejioB H TeM nudppoBLIe
Ne i/m P KoHnTposbHbI IIpakTH4eckue (g )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
e padoThbl padoTshI pecypesI
http://www.fipi.ru/
1 Tena ppamenns 12 I http://www.ege.edu.ru/
http:// fipi.ru/
2 O0BEMBI TENT 5 1 DAL
http://www.ege.edu.ru/
3 B 10 1 1 http://www.fipi.ru/
€KTOpBI U KOOPAMHATHI B MPOCTPAHCTBE hittp://swww coe.eduru/
4 [ToBTOpeHue, 00001IEHNE, . | | http:/www.fipi.ru/
CUCTEMAaTU3alus 3HaHUU http://www.ege.edu.ru/
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 3




IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
Konu4yecTBo yacoB JIEKTPOHHBIE
Ne Aata uudgposbie
. Tema ypoka Beero Kourpoasbnsie | IlpakTHyeckue | H3YUE€HH oGpazoBaTeIbHEIe
padoThI padoThI s pecypest
1 1 http://www.fipi.ru/
2 1 http://www.fipi.ru/
3 1 http:/www.fipi.ru/
4 1 http://www.fipi.ru/
5 1 http://www.fipi.ru/
6 1 http:/www.fipi.ru/
7 1 http:/www.fipi.ru/
8 1 http://www.fipi.ru/
9 1 1 http://www.fipi.ru/
10 1 http:/www.fipi.ru/
11 1 http:/www.fipi.ru/
12 1 http://www.fipi.ru/
13 1 http://www.fipi.ru/
14 1 http://www.fipi.ru/
15 1 http://www.fipi.ru/
16 1 http://www.fipi.ru/
17 1 http://www.fipi.ru/
18 1 http://www.fipi.ru/
19 1 http:/www.fipi.ru/




20 [TocTpoenue ceuenuit http://www.fipi.ru/

21 ITocTpoeHne ceueHui http:/www fipi.ru/
Kontponbnas padota o teme "l[Ipsimbie u

22 IJIOCKOCTH B IIPOCTPAHCTBE. http://www.fipi.ru/
[TapannenbHOCTb NPSAMBIX U IIIOCKOCTEN"
[IeprieHIUKyYIAPHOCTD NPSAMOU U

23 IIJIOCKOCTH: IEPIEHAUKYIIAPHBIE IIPSAMBIE B http:/www fipi.ru/
MIPOCTPAHCTBE
[IpsiMble napaiienbHble U ,

24 p p http:/www.fipi.ru/
NEPHEHANKYIISIPHBIE K MTTIOCKOCTH
[IpsimMbIe mapanienbHbIe U .

25 P P hittp://www. fipi.ru/
NEPHEHANKYIISIPHBIE K MTTIOCKOCTH
ITpn3HaK NepneHINKYIIPHOCTH IIPSIMON 1 )

26 P p YIAp P http://www.fipi.ru/
MJI0CKOCTH
ITpu3Hak mepreHauKyIIpHOCTH MPSIMOM U )

27 P P YIAp P http://www.fipi.ru/
MJI0CKOCTH
Teopema o psAMOM TIEPIICHIUKYIISIPHOM )

28 P P P YA http://www.fipi.ru/
IJI0CKOCTH
Teopema o npsIMoN IEPHEHIUKYIIIPHON .

29 P P P Yip http://www.fipi.ru/
IJI0CKOCTH
Teopema o npsIMol IEPHEHIUKYIIAPHON )

30 P P P Yip http:/www.fipi.ru/
MJIOCKOCTH
[TeprienuKyIsIp ¥ HAKJIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 TIJIOCKOCTH, PACCTOSTHUE OT http://www.fipi.ru/
IPSIMOM 10 TUIOCKOCTH

32 [leprieHUKYyISp ¥ HAKIIOHHBIE: PACCTOSIHUE http://www.fipi.ru/

OT TOYKH 0 IJIOCKOCTH, paACCTOAHUE OT




HpHMOﬁ J0 IINIOCKOCTH

[leprieHAMKYISIP U HAKJIIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT 1 http:/www.fipi.ru/
NPSIMOU JI0 TIIIOCKOCTH
[lepneniukynsip U HaKJIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT 1 http:/www.fipi.ru/
IPSIMOM 10 TUIOCKOCTH

35 Vbt ]i IIPOCTPAHCTBE: YTOJl MEXIY | hittp://swww fipi.ru/
IPSIMOM U TUIOCKOCTBIO

36 JIByrpaHHbI{ yroJi, TMHEUHBIA YTroJl 1 TR —
JBYTPaHHOI'O yria

37 JIByrpaHHbI{ yroJi, TMHEUHBIA YTroJl 1 hitn:/ /v, b/
JIBYTPaHHOI'O yria
[IeprieHUKyIAPHOCTD MJIOCKOCTEM:

38 MPU3HAK NEPHEHAUKYIIPHOCTH IBYX 1 http://www.fipi.ru/
IJIOCKOCTEN
[leprieHqUKyISAPHOCTD MJIOCKOCTEM:

39 IIPU3HAK NEPIIEHINKYJISIPHOCTH IBYX 1 http://www.fipi.ru/
IJIOCKOCTEN
[lepnieHIMKYISIPHOCTD MJIOCKOCTEN:

40 IIPU3HAK MEPIICHINUKYIISIPHOCTH JIBYX 1 http://www.fipi.ru/
IJIOCKOCTEH

41 Teopema o0 Tp€x nepHeHANKYIISpax 1 http://www.fipi.ru/

42 Teopema o TpEX nepneHANKYIApax 1 http://www.fipi.ru/

43 Teopema o Tpéx nepneHAUKyIIpax 1 http:/www.fipi.ru/

44 KonrtponsHas pabora no Temam 1 http://www.fipi.ru/

"[lepneHUKYISIPHOCTD MPSIMBIX U




mockocte" u "Y bl MEXy NPSAMBIMU U
miockocTsImMu"

45

IlonsTue MHOI'OrpaHHMKa, OCHOBHBIC
OJIEMCHTHI MHOI'OI'paHHUKA, BBIITYKIIBIE U
HEBBIITYKJIBIC MHOT'OTPaHHUKH pa3BépT1<a
MHOT'OI'paHHHKa

http://www.fipi.ru/

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHy U
OCHOBaHMS IIPU3MBI; IIpsIMasi ¥ HAKJIOHHAs!
pU3MbI; OOKOBasl U MOJIHASI TIOBEPXHOCTh
IIPU3MBI

http://www.fipi.ru/

47

[Tapamienenumnen, TpsMOYTrOJIbHbBIN
napajuIeICIuIe] U €r0 CBOWCTBA

48

[Mupamuna: n-yronpHasi nupammuaa, rpaHu v
OCHOBaHHE MUPaMHM/[Ibl; OOKOBAs U MOJTHAS
IIOBEPXHOCTh NUPAaMU/IbL; TpaBUIIbHAS U
yceu€HHas nupaMuja

http://www.fipi.ru/

49

ITpaBHIIbHBIE MHOTOIPAaHHUKU: MTOHSITHE
MIPABWJIBHOTO MHOI'OIPaHHUKA; IPaBUIIbHAS
pyU3Ma U NpaBWIbHAs MUPAMUIA;
IIPaBWJIbHAs TPEYTOJIbHAS IUpaMKIA U
NpaBUIbHBIN TETpa’Ip; KyO

http://www.fipi.ru/

50

HpeI[CTaBJ'ICHI/Ie O IMPaBUJIBHBIX
MHOI'OI'paHHUKAX: OKTa3Ap, AOACKAS AP U
HKOCadJIp.

http://www.fipi.ru/

51

CummeTpHs B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEJILHO TOYKH, IIPSIMOM, IIIOCKOCTH.
DIEMEHTBI CUMMETPUH B IMPaMULAX,
napajulelenune1ax, MpaBUIbHbIX

http://www.fipi.ru/




MHOT'OI'paHHHKax

Brrancnenne 351eMeHTOB MHOTI'OI'PpaHHUKOB!

52 . 1 http://www.fipi.ru/
pé06pa, TuaroHasu, yribl
[Tnomans 60KOBOI MOBEPXHOCTH U TOJHOM
MOBEPXHOCTHU MPSIMOM TPU3MBI, TUTOIIATH _
53 PXHOCTH TP PHSMEL, 1 http://www.fipi.ru/
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTH NPSIMOU TPU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTHU MPABUILHOU MUPAMHU/IBI, _
54 p p Up 1 http://www.fipi.ru/
TeopeMa O IO OOKOBOI TTOBEPXHOCTH
YCEUEHHOU MUPAMUIBI
Kontponbhas pabota mo teme
55 OHTP pabe 1 http://www.fipi.ru/
MHororpaHHuKu
56 [Tonsitue 06 00BEME 1 http://www.fipi.ru/
57 O0BEM TUpaMuIBI 1 http://www.fipi.ru/
. http:/www fipi.ru/
58 O0bEM UpaMuIbI 1 .
pavui http://www.fipi.ru/
59 O0BEM TUpaMuIBI 1 http://www.fipi.ru/
60 O0BEM TUpaMuIbI 1 http://www.fipi.ru/
61 O0BEM MTPU3MBI 1 http://www.fipi.ru/
62 O0BEM TIPU3MBI 1 http://www.fipi.ru/
63 O0BEM TIPU3MBI 1 http://www.fipi.ru/
KonTponbhas padota no teme "OO0bEMBI ,
64 P P " 1 http:/www.fipi.ru/
MHOTOTPaHHHKOB
[ToBTOpenue, 06o0IIeHNE cCUCTEMaTH3aIUs ,
. N http://www fipi.ru/
65 3HaHuil. IlocTtpoenue ceuenuii B 1

MHOI'OIpaHHHUKE

http://www.fipi.ru/




66

HtoroBast KOHTpoJbHAs paboTa

http://www.fipi.ru/

67

[ToBTOpeHHE, 0600IICHNE CUCTEMATH3AIIHS
3HaHUH. BbIYKCIIEHNE YTIIOB: MEXKIY
CKPEIIHBAIOIIUMUCS MPSIMBIMU, MEKIY
IpSIMOM U IJIOCKOCTBIO, IBYTPaHHbIX
YTJIOB, YTJIOB MEKIY IUIOCKOCTAMHU

http://www.fipi.ru/

68

[ToBTOpeHme, 0600IIEHNE CUCTEMATU3ALIHS
3HAHUU

http://www.fipi.ru/

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

68




11 KIIACC

Kosan4yectBo 4yacos I DJIEKTPOHHBIE
ara
uudposbie
Nen/m | Tema ypoka Konrpoabubie | IpakTuueckne | H3y4eHH
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI s
pecypchbl
Cdepa u map: ueHTp, paauyc, AMaMeTp; :
1 1 http://www.fipi.ru/
IUI0LIA/1b MOBEPXHOCTHU Chepbl
B3aumnoe pacnonoxenue chepsl u
2 IUIOCKOCTH; KacaTelbHas IJIOCKOCTh K 1 http://www.fipi.ru/
cdepe; momans cepsl
N3ob6paxenue chepsl, mapa Ha ,
3 P Qepet, wap 1 http://www.fipi.ru/
wiockoctH. CedeHus mapa
Hunuaagprdeckas TOBEPXHOCTD,
oOpa3yrolye HUIMHIPUIECKOM ,
4 pasy P . 1 http:/www.fipi.ru/
MOBEPXHOCTH, OCh MJIMHIPUYECKOI
MTOBEPXHOCTHU
Hununap: ocHoBaHMS U OOKOBas
MIOBEPXHOCTh, 00pa3yrolas 1 och; .
5 p ’ Iz M . ’ 1 http://www.fipi.ru/
ionaib 60KOBOW U MOJTHON
MMOBEPXHOCTH
N300paxeHne nUIuHApa Ha MIOCKOCTH.
Pa3séprka mmnaapa. Ceuennsa ]
6 p P . 1 http://www fipi.ru/
IAIUHAPA (TTIOCKOCTHIO, TAapaJIIeIbHOM
WM TIEPHEeHIUKYISIPHOM OCH IIHJIMHAPA)
Konnueckas moBepxHOCTh, 00pa3yloime
7 KOHHYECKOU ITOBEPXHOCTHU, OCh U 1 http://www.fipi.ru/

BCpHIMHA KOHHYCCKOU IMOBEPXHOCTHU




KOHYCZ OCHOBAHHC 1 BECpIIWHA,

8 oOpa3yrolas U oCb; IJI0LAaAb OOKOBOM 1 http://www.fipi.ru/
MOJTHOM MOBEPXHOCTHU
VYceu€HHbIil KOHYC: 00pa3yronme u

9 BBICOTA; OCHOBaHUs U OOKOBast http://www.fipi.ru/
MOBEPXHOCTh
N3006paxeHne KoHyca Ha IIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca

10 (TUTOCKOCTHI0, MapauIeTIbHON http://www.fipi.ru/
OCHOBAHHUIO, U IJIOCKOCTBIO, TPOXOISIIEH
4yepe3 BEPIIHHY)

1 KomOunanust Ten BparieHus u R
MHOT'OIPAaHHUKOB
MHOrorpaHHuK, OIUCAHHBIN OKOJIO

12 cdepsl; chepa, BIMcaHHas B http://www.fipi.ru/
MHOTOTPaHHHK WJIH B TEJIO BPAIICHUS
[Tonstue 06 06bEMe. OCHOBHBIE _

13 . . http://www.fipi.ru/
CBOHCTBa 0OBEMOB Tel

14 O06BEM IIMHIpa, KOHYCa http://www.fipi.ru/

15 O6bEM 1mapa u miomaab cepol http:/www.fipi.ru/
[TogoOHEbIE Tena B MPOCTPAHCTBE.

16 CooTHomIeHUsI MeXy IUIOIAIIMU http:/www.fipi.ru/
MOBEPXHOCTEH, 00bEMAMHU MTOT0OHBIX TEN

17 KOHTpOJIbI:aSI PaGOTa o reMaM "Tena hittp://swww fipi.ru/
BpameHus" u "O0bems! Ten"

18 BekTop Ha MI0CKOCTH U B TPOCTPAHCTBE http:/www.fipi.ru/

19 Crno’xeHue 1 BBIYUTaHHUE BEKTOPOB http://www.fipi.ru/




20

YMHOXKEHHE BCKTOpa Ha YHUCJIO

http://www.fipi.ru/

21

Pasnoxenune BekTopa 1o TpéM
HEKOMIUIaHapHbIM BekTopaM. [IpaBuio
napauenenunesa

http://www.fipi.ru/

22

Pemenune 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPaBUIl ACUCTBUH C
BEKTOpaMH

http://www.fipi.ru/

23

[IpsimoyronbHas cucteMa KOOpAUHAT B
npoctpancTBe. KoopauHaTel BEKTOpA.
[Ipocreiimue 3axaun B KOOPAUHATAX

http://www.fipi.ru/

24

VYron mexay Bekropamu. CkaisipHOe
IIPOU3BEICHUE BEKTOPOB

http://www.fipi.ru/

25

Brruncnenue yrioB Mex1y NpsSIMbIMH U
TUIOCKOCTSIMU

http://www.fipi.ru/

26

KoopanHaTHO-BEKTOPHBIN METO TTPU
pEIICHNN TEOMETPUIECKUX 3a1a9

http://www.fipi.ru/

27

KonTponbaas padota mo teme "BekTopsl
1 KOOPAMHATHI B IPOCTpaHCTBE"

http://www.fipi.ru/

28

[ToBTOpeHUE, 06001IEHNE 1
cucTeMaTn3anus 3HaHui. OCHOBHBIC
¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUH

http://www.fipi.ru/

29

[ToBTOpeHnue, 06001mIeHNE U
cucremMaru3anus 3HaHui. OCHOBHbBIE
¢burypsl, ¢pakThl, TEOPEMBbI Kypca
IUTAHUMETPHUH

http://www.fipi.ru/

30

[ToBTOpEeHue, 06001IeHNE 1
CHCTeMATH3allUsl 3HAHHA. 3a1aun

http://www.fipi.ru/




IUIAHUMETPUHU U MCTOAbI HX PCHICHHA

[ToBTOpeHME, 0600IIEHNE 1

31 cUCTEeMaTu3alys 3HaHUU. 3a1aun 1 http:/www.fipi.ru/
IUTAHUMETPHUH U METO/IbI UX PEILICHMUS
[ToBTOpenue, 0600IIEHNE U

0 cucremMarusanus 3HaHuii. OCHOBHbBIE | R
¢burypsl, pakThl, TEOPEMBI Kypca
CTePEOMETPHUH

33 HToroBasi KOHTpOJIbHAs paboTa 1 http:/www.fipi.ru/

OBIIEE KOJIMYECTBO YACOB I10 14

I[TPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YAEHUKA

I'eomerpus. YueOnuk nns 10-11kmaccoB - Atanacsu JI.C. u np.

METOANYECKHUE MATEPUAJIbBI UIAA YUUTEJA
I'eomerpus. 10-11 knaccel. [loypounsie pa3paboTku K yueOHUKY ATaHacsHa -

Caaxsan C.M., byty3oB B.D.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HMHTEPHET

http://www.tmn.fio.ru/works/
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